Adrenaline and noradrenaline in alumina extract of human urine were measured with an ion exchange chromatography and an automated fluorometric determination.
A few ng of adrenaline was detected by this method.
The recoveries of adrenaline and noradrenaline added to alumina extract of urine were 83 and 96%, respectively.
It was shown that some compounds in alumina extract of urine interfere with the differential fluorometric, method for the determination of catecholamines widely used, but there was recognized almost no interference in this chromatographic method.
Therefore, the present method is considered to give more accurate values of urinary adrenaline and noradrenaline than the differential fluorometric method. Dried resin was stirred with about 2 volumes of 0.2 M ammonium acetate (pH 6.1) and poured into the column. The height of the resin was adjusted to 8 cm. This preparation was carried out several hours before the column operation, because it was found that the chromatography by the column a few days after preparation resulted in low recovery and imcomplete separation.
The pH of the sample solution was adjusted to 6.1 with diluted aqueous ammonia and 0.1 to 0.2 ml was placed on the column. After 0.1 to 0.2 ml of 0.2 M ammonium acetate buffer (pH 6.1) was added to wash the column, the column was eluted with 0.4 M ammonium acetate buffer (pH 5.0) avoiding the stir of resin particle, as seen in 
Preparation of urine extract
Catecholamines in urine were purified with alumina by the method of Euler should not be dry, as catecholamines may be changed in dryness. This sample was adjusted to pH 6.1 and placed on the column, as described previously.
Determination of adrenaline and noradrenaline
The amounts of catecholamines in the resin eluate were determined by the trihydroxyindole method, as in Fig. 1 , and the fluorescence intensity was recorded continuously (Fig. 2 ). Adrenaline and noradrenaline contents were calculated as follows (peak width at half-height) x (peak height) x (flow rate of elution) 
SEPARATION

OF URINARY CATECHOLAMINES
The effect of the concentration of potassium ferricyanide on the fluorescence intensities of catecholamines is shown in Fig. 4 . From these data, 0.0025% solution was used in this method, as to be optimal for both adrenaline and noradrenaline.
Use of 0.2 M phosphate buffer (pH 7.0)6) instead of 0.1 M acetate buffer (pH 6.2) in Fig. 1 The recoveries of catecholamines in human urine was as follows (Table 1) . The recoveries of adrenaline and noradrenaline in the present chromatographic method and the differential fluorometric method6) with or without alumina extraction procedure are summarized in This fact may indicate that there is some substances in alumina extract of urine which interfere with the differential fluorometric determination of catecholamines.
Therefore, this chromatographic method is considered to give more accurate value of urinary adrenaline and noradrenaline rather than the differential fluorometric method, though the recovery is lower than that in the latter method.
Adrenaline and noradrenaline in 90 samples of alumina eluates of daytime human urines were determined by both of the present chromatographic method and the differential fluorometric method°, and correlation coefficients were very significant (r =0.968 for adrenaline and 0.943 for noradrenaline, p <0.01), but there were recognized some differences between the data of the two methods because the regression lines were y = 0.78x +1.0 for adrenaline and y =0.87x-3.3 for noradrenaline (y : the present chromatographic method and x : the differential fluorometric method, ng/ml) if the data were corrected for the recovery of each procedure except alumina extraction. That is, the value of the differential fluorometric method was higher than the value of the chromatographic method. This fact may support the existence of some interfering substances in alumina eluate of urine as described before.
The chromatography by the ion exchange resin is very effective for separation of adrenaline and noradrenaline, and the trihydroxyindole method is very sensitive and specific for these amines. So, the present method is considered to be very useful to determine small amounts of adrenaline and noradrenaline, and by the introduction of finer particle resin and of micropump it will be able to measure picogram of the amines.
